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(57)Abstract: 



PROBLEM TO BE SOLVED: To obtain a reflection type liquid crystal 
display element which is black and white capable of making bright 
white and colorless high -contrast display with constitution using only 
one sheet of polarizing film and has a natural visual angle 
characteristic. 

SOLUTION: This liquid crystal display element consists of the 
constitution arranged, successively from above, with the polarizing 
film 10, a high -polymer film layer 11, a transparent substrate 13, a 
color filter layer 14, transparent electrodes 16, an oriented layer 15a, 
a liquid crystal layer 17, an oriented layer 15b f a metallic reflection 
electrode 18 of a specular reflection type and a lower substrate 19. 
The element has a scattering film layer 12 between the high- 
polymer film layer 1 1 and the transparent substrate 1 3 or between 
the polarizing film 10 and the high -polymer film layer 11. More 
particularly, the nematic liquid crystal layer twisted 22 to 260° and 
two sheets of the high -polymer films are used as the liquid crystal 
layer 17 in this constitution. The liquid crystals and the high-polymer 
films are formed to the retardation of a prescribed relation. The 
delay phase axes of the liquid crystal molecules and the 
high -polymer films and the absorption axis of the polarizing film are 
specified to prescribed arrangement angles. 
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knBffimMmzBtftmvi^mvjftvyj ;ua 

1iU<j>y 4 ;bAffi^© M^rSjfrsv nets btv v5 
fr, sfcfcli, fispfr*iftreft*i«. 

[0 0 2 1] m^-f^A&fflV^^Tii, 

smzTfrs. -ykitzimzmmmt Lrsmm 

[0022] -eco^ #tc, TflBSKfflWBIKlflfct* 
!tfSfc5^fcJ^t ^IWJCS»ftW^ bT V \ 

[0023] 

mfr*yj)u*M. i2ttfgL7Y^Ai. i3t±±ii 

S^SS. 1 4 ;i/#JE 15 a, 1 5 b& 

ie»an«& i7«m^m> is&mix 

[0 0 2 4] ±M^Sffil 3feJ:0tTil»Kl4^b 
T*7;u*y©^^»RS:fflVv ±{R!^^S«13± 

& WW^h^-f^^JCDtjCD&^^hy V^7-f- 

T-^U ^ffl±tc, 3BW1K1 6 4: i/c-f 

IB • ***-f FTlBWWi&JBBRUfe. #H^«ffil 6 

tt. ±i^W^ 1 3 ±CJK« b fe^K h 5 > ^ 
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(TFT) TT^-f^B«W*J:-5»CLfc. T 
fiBSfK 1 9 ±lCWu f^>?:300 nm^Sbfc-WCT 
- 2 0 0 nmMMLfe&VZBffct&Z.tX 

[0 0 2 5] miWMl G&£X?£M%MWmi 8±K 

wju 2 o oic-e«ffcLfc©"&, ^t^^fttfa^ 

tcH^f j: o tc I/- 3 >^S:ISv\fcIlie^ tf> ^ 
<fc£®a«$Bl£?T9 3 ttM 15a, 1 5 b £ 

#5. 7^mCD^^.7r>f^-5:l. 0wt%MAt 
feg^fcttS>-;Mtfflg£TOJU TfllBHRl 

4 . 5 /ti m®W8B tf-Xfc 2 0 0f@/mm2<Di!I-£T* 
ffrfcU _h«S9!S&l 3 HTW&Rl 9 SrSVMCft6»J 
1 5 0TCT'S/-;i/»5:^bbfe^ AnLC= 
0. 0 9 (07 "vii^fM^Vf-f y 

au m»s«ffcffl»B"^*n^«. mummer 

SftLfe. 

[0 0 2 6] ^'J LT^3tlfe?^iz;i/<D±ffl!l^WS 
&13<Z>±tC, «gL7^;UAJB12fcl/r, BU*fCSL7 

-rsjcoicBfr^-Lfco -e©±tc, i^h^-^i/ajii i 

£Ut, r-^a>#3 8 5nmTZ$gStQz# 

0. 5 ©jKU h S3»»ftfi<±«ffllMS« 1 3 

7-fMl 0£bT-:x-h^;i/^i/-<Dfet:7^;kk 
(AG) «Hll:r>^-U7l/^S/a> 

1 3flD©5tr>ir*Ifilfc4 5^C^I^$:*-r«kolCft!f^ 

[0 0 2 7] RhOfttt*?. *ffi*8ttnB*W££a*fcfc 

S^-T'J-^v^- K©TFT|gi&0HM^7— 

©£MHtfWSl 8&JBv*fc#&, tff#»SL7-f/i/Al 

SZl£#T*g, !E®4f&T\ 3J>h9*M2. 5, 6 

[0 0 2 8] *7c, #_h®tt*T*, *7-7-fMil 
4$r|^^fcSiiM^S*^ : ?5:^bfci:35, IE® 
4*£T», n>b5XM2. 8, SCDY^i^iCT'CDjKjif 
$3 2. 3%#»£>*ifc. «CSL^w;i/AMl 2 5: 

M3t^ ;i/A l o (Z)±{c|2Sbfe^i:itif bT*S 
SfcfWffifcSEto&fcvvfe©©. SSL?* /i/AWi 2 

&±{w^ss 1 3 t&stt-y -f /i/ aw 1 1 ©la^tae 
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So 

[0 0 2 9] fcfc, s*£atfflJKIR"7?l±. «&Wl/i:LT 
«S:«WKeRi:UT*t^JllKW«»ti:^ $£®R 

[0030] (gmoj&f&z) m2itm20mk<Dmm 
<D/mMM^m?<Dmmmx'&z> a 20 went? 4 

jg> 2 3&±®mmmi. 241**9-7^ 2 

5 a, 2 5 bttBBfrJi. 2 6 2 7l£fti 
J& 2 SO&MBUHWA 2 9 irFfflBHR&a**". 

[ 0 0 3 1 ] ±{H!E§t9ISI£ 2 3 £ <fctfTffl!lS® 2 4 H U 
TMT/Wi U ffl^95U6tRS:fflvv, _hM93S& 2 3 Ji 
20 tC, *9-7*/l/*ff2 4fcLT«H^*>f:/T?*. 

tiBjtu -e©-fcc SH2 6 n IrXJyVVZ* • 

tt. ±flH^6fR2 3±tcjK*bfciWSEh9>2?^* 

(TFT) T'7^^-f^SgiS-r-5J:^}CLfc= T 
ffi!l®K2 9±lCtt, ^^f>&3 0 0nm^Lfc_h(CT 

[0 0 3 2] SW®H2 6fcJ:y f ^«MH«12 8_LIC 
30 ti. 3KU>f5 K07-^n5f h>»5wt%M5: 
WJU 2 0 OTC-eSHfcLfcO-fe. ^bf>^I^I^SV^ 
tcH 5 !^ J: -5 Id 3 >^5:fflV\7cEIK^ tf > ^ 
mz£ Z>Wft®M&ft > > Z. tT*i2|pJM 2 5a, 2 5 b & 
TKfiROfc. ^bT, _hffl!lS^»^i 3_h©jSiaSPtc{iS 
#5. 7/tm0^77^-S:l. 0wt%iAl 

tcmmt^y-^m^miu rmmt29±iz} l -m 

W 4 . 5 /t m»Sffl| fcf- X & 2 0 0 f@/m m2®WJ-R-"e 
±«!BM!l£«2 3fcTfllB6K2 9S:2v^ft|y 
1 5 0tT?2/-;i/WBIS:afbbfcf&. AnLC= 
40 0. 0 9(D7>ylxXf;Hi*Vf'f yi'lftir&J^a 

[0033] ze> Lxm^tit=.nm^jv0±imm^ 

«t 2 3 ©±tc, »8^P7 ;i/A« 2 1tU, — r 
-i/a>^3 8 5nmt'ZMQz^0. 5©^U*- 
tK* - h &»4BIA^±AIEm£4S 2 3 <d^ ¥y f^nt 

2 LT, ItrSmSL 7 -f ;1/AT'I!CSL^^7 -f ;ua^ 
j^^ioTO S*^ ^50 &<D%<D -e©l[SL#M©Zl 
50 ^^I©7 -f ;i/A^(Z)&lMlRJ ^±«USfBS« 2 3 fflj© 
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±KU l ffifc7A frk.2 0 £ hX-3.- Y^hfXs-QM 

%~?j)\,h\zyy=f->f\/7 (ag) wmtyyrvyu 
[0034] &jxDm$x\ wmmmizmmtte 

-7*^y 4^- K©T FTM»0jRJi*5- 
©&*IKfJ«K2 8«:MvuSfe#&. tJ*fcSL7-c;bA2 

SZlt#T*£, JBfflfffC, 3>M?aM2. 4, fi 

[0 0 3 5] JSU:©»C\ H5-74JMM2 
4&|^^fe^i@!^l«^^f^bfei:^5, IE® 
flfttT*. 3> h5X h 1 2. 7, e®Yi^T'©Mlf 
^3 2. 2%3WS&*lfc. 

[0 0 3 6] «CgL7^r;i/AM2 2 5:^3 , &7Y;i/A 
2 0©±SCiggLfe$£$£itif£UT*Si:, 3"6^pffitt 
^fct&^fe©©, t5SL - 7Y;i/^2 2S:ii) l fc7'f;i/A 

2 o tmfr^yj 1 1 ©mcaui L£#ffci9i©« 
«©##. ^#©&Am^$3fc©Aft#|St©^{b 

[0 0 3 7] 48&m»&L WL^)VtVX 

ttzjy°<nmBtMmx*%>ti& mm<m%mz>z 

£tfX%Z> a 

[0 0 3 8] (%ffi®Jgtt3) 03 M&ZWidlBffSim. 
;i/A, 3 l smutty (2) , 3 1 b\mfr* 

-74frJ* (1) , 3 2[iM,7^AM, 3 3«±$Bg 
WWL Z$\$i}<7-y-<)WM. 3 5a, 3 5bttBB 

[ 0 0 3 9 ] 04 &Jj|3 ©^©7£f£©£fMiy^ 
^©Marffrffflfflfafrfo. 4 2tt±iEg^SK±©?S 

ii#^©iBifijm 4 3 waa-fe ah»©is^7 ;i/ a 

( 1 ) ffl3HBtt*lft. 4 4 ttflJfeTV flJ*1tamfrf-74 
)IM2) ©SfHt&fo, 4 5 [±±«jfft7 4 ^/ACDIRIK 

*©Kfafrffl4 1®, *i£ttLhffi&J9l£K3 3±©** 
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fimwmm 2 ©, ♦Fit****?? 1)31 
bffljWB(toEriftl4 3ffl, 4>F2&1&&-7'(»M2)3 1 
a ©j®=Bifc£|Rj4 4 CD, * ptt^7 -Y 3 0 <J)W& 
$&£l*14 5©. -e^iTM^y-fxh^SriE^bT 

[0 0 4 0] ±M3!f3£ig3 3 £<fct>'T$|8«3 Atb 

* jb 3 4 ^ Lxmmmz w -rem. &, * ©7. b 
©±tc, s^m^3 6 1 bx^yyyk • m • 

^#>£3 0 0 nmW§Lr=.±izM%2 0 0 nmfJL 

fe*©fe?K^*3 fcTf«iiS»*>f ^©4«Si«fi 
3 8«^|*Lfc. 

[0 04 1] ^fltffi3 6fc£tf^HS*mjI3 8±fC 
tt, K<DN-^^;b-2-tfnU^V>©5w 
tfcifflSfeBWIU 2 0 0"CT'^bL£©*>, f^©^ 
•Y * hft fcSgfi-f 5 J: die I/— a JBv \ £ 

y?mz&zm\wmm?z.tX'mfaMz s a. 35 

bS5K«Lfc. ^bT> ±fi!ESWa«3 3±cDJfj2gpiC 
{i^®S©^7s7r-fA-S:i. 0wt%MAU^ 
^fctti/-;«S:WiJ.U Tfla6fR3 9±Ct4Bte 
©Sffl«IBBfc?-Xfc2 0 0ffi/mm2®fJ^-ei^U 
±iSfi»K3 3 i:Tfl(Mfe3 9 fcEUKWry-afc-B; 

1 5 0t:T'i/-;HSfBl^bbm A nLC =o. 13 

[0 0 4 2] 3-5 LT?B*a*lfc«i&fe^CD±llBMB6 
4S 3 3 ®±IC, iSfL7 -i fl/J^M 3 2£bX. fu*i:SL7 

0g©=fe©?:, j eoi!(gL^©-^ij!|©7-f;UA/\0 
*^l«Ji:aW4 0t*«-r5J:7{Cft'f^bfc o -e 
©±(C, ffifr7J)\s2* (1) 3 1 billS^?7-Y;i/A 
(2) 3 1 atLX^V^j-^-h^mm^^ 

mfemmttezzoizmiu se»c «t7-f^ 

A3 0 i: LT-o.- h^/i/^r i/-©iB7 l 67^;i/AfC7> 
(AG) timZMLtcbaZ. PRJlXW©*^ 
m^©^$:«:-r J: 7 izmtbtc 
[004 3] ^LC0=-3 5° , *lc=3 5" , &i£= 

2 5 0° . #F1= 12 5°, ^F2= 170°, * P = 1 
2 5" fcU A(R)=(R F il I „(l) + RFiln 1 (2))-Aii 
LC'dLc^-0. 1 S/imSrigfc-tiotCb^f), A 

•St, 0. 6/im~l. 2tim0>$MX\ SW^MS< 
T*8Kfe©a tiRHaRBW < T^fi© & zi i: ^ 
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[0044] A(R)£-0. 1/tim 0. 2 n 

l/t^ofcfcS, ^©&#J^J:T«&©$gHl*IT* 
^ftt^ 3 3*U±. A(R)£-0. 1 

A m 0 . 2fim£.V. *F1-*LC?:9 0° ±2 0 

° , *F2-*Fl2r4 5° ±20° ICtS^ilT', Qfrb 

*. £*ucj:»j, *^©£^££ftfts 10 

[0045] tf^ *p-^F2?:-4 5" ±20° £1, 

m&^m^-t^ni^x^^ ^moym^oy^mm 20 
-ett. y^xhftzzzo 0 —2 6 0° i:i-szii:T% 

■r^-^J -it 1 /2 0 0£tTTW»LT*fi» : 3Mftt 

[0046] Anuc-dLc$:0. 8 # m— 1 . 1 

fim£.VXy4*hfit:24 0° —2 6 0° 
{Ctt, fa-f-f -Jt 1 / 2 4 0^TT«TC£3 i £ 
SrMBl/fc. *LT, RFil«(D#0. 3Atm±0. 1 
AtmSrSSfcU RFilm(2)^0. 5/im+0. 1 
mtc^X^h^ 4#c *7«±eiW©M©£*f§P 

z<&<?zz£tfx%%z£imm:zt-. 30 

[0 0 4 7] ZL3T#(C Aiilc- di£=l. 0 0 0 /i 
m, RFilm(D = 0. 3 5 0/tm, RFil m (2) = 0. 5 
0 0/ttm, *LC0=-3 5° , *lc=3 5° , Qi£=2 
5 0" , «F1=12 5° , *F2=17 0° , *p=12 
5° fcbfefc*®3fc»<*ttSiBSSLfc|g»S:aVrii:»c 
1"*. i©fc*, A(R) = (R F ilni(l) + RFilni(2))- 
^nix; * d]jc=0. 150jttm, #F1 — #LC= 9 0° , 
*F2 — *F1 = 45°, *p-*F2=~4 5° ti»oT± 

[0 04 8] 1/24 0-ra— r * -JfcT©lE®#l££ 40 
U^bfeM^, n>NvXh7. 2, B©YH8jjrc© 

£TSEffc?-<&©T. 1 6PHH4 0 9 6feffl5fia%3^Bli6'T» 

[0049] *mm<mmv\t. isa^^/i/A 
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t isxmzmmmt Lx^&mjmmffizm\^ 

[0050] ^gJg©7gJi4 ) gS4 ©H2iS©Ji3t©Hft 
IBRil3£SJlt7-tt, fl«J:tf#^tg3©JI^©^«a 

£#Mx&z>(Dx\ ms <D$m<mmx*m\ ^t=.m 3 ©& 

JfcJ^iS^flWSBI&fflV^TaiWB-t*. *LC0=~3 5 
° » *LC=3 5° , QLC=2 5 0° , 0 F 1=1O5° , 
^F2=16 5° , ♦p-14 5" i:U A(R) = (RFilm 
(l) + RFil m (2))-AnLC- dLc$:0. 4 5/tm5:I 

-FT^WfS^iM^-r-Si:, 0. 6Mm~l. 2#m 

^&©S £*§S ItiWSi ^ -V U -zfyvt ^r— 
K©S*HBRaSayR?*i^T?*fc. 3*tf±. QiiM 
«Wfc*i««W©»ai©iWaWII^*oT, ftfe3ft» 
?KS©^®tflCJ:Sfe#^5:««T'^S^HT*feS 

[00 5 1] Sfc, A(R)S:0. 4i»m~0. 5^m5: 

v^ofci:^, *S©6*^±-e*a^fe©*BB8rt*e3Effc 
1-SZli:*^t^lT'^fc„ zmidU A(R)£0. 4/im~ 
0. 5^mi:U *F1~*LC5:70° ±2 0° , <*>F2- 
^Fl&6 0° ±2 0° K-fSZfcT*, a*»e>«^©«fb 
©^ #(c, *7«EEPMW*©JS^©fcS©, 
©tt«WfK:j:««feS^Htrs*ri:CJ:*. mtcj; 
MM^©fgv^^fe©M«^i:jK»^©ffiv«fe 

[0052] tfc. *p-*F25:-20° ±20° fcb 

z.mfi7*fsx. mmmzii£<-tz>ziitfx%x^z> a 

HWSr^-tr^j^S*. *^©^3©HS6©^ 
T'{^ 7^Xhi5:2 2 0 o -2 6 0° fc-tfiii:^ 
t^-t^ -Jtl/2 0 0«TT«a»LT*^?«!«tt 

[0053] Anuc- dLC^O. 8#m~l. 1 

/Am£l/t v MXh£l&2 4 0° —260° i:Lfcilg 
iCfcJU ra-r-f-Jtl/24 0gTT»t't5rt 
SrBl^Lfco *LT, RFilmd)*^. 7 5/tm+O. 
l/tm&jgfeU RFilm(2)^0. 6xtm±0. 1/tm 

zmt-isX^&tz. <mc ^-7«mPp»p^©iR©MM 
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[0 0 5 4] 33T*#{C, Anic-dLc=0. 9 60 n 
m, RFilm(l) = 0. 800/itni, RFilm(2) = 0. 6 
10/jm, ^lco=-3 5° , 4>lc=3 5° , Q[£=2 
5 0° , ^Fl=10 5° , «F2=16 5° , *p=14 

5° tLtctzmmmmfehtd^zmtztiz 

tfi. 3©i:S. A(R) = (RFil m (l) + RFilm(2))- 
AnLC dLC=0. 4 50miiu 0F1 - *LC= ? 0° > 
*F2-*F1=6 0° , ^p-0F2=~2O° T*&oT± 
fBTf«Bbfe*fr«IJfcl/n*S. 10 
[0 0 5 5] 1/2 4 Ofi-f^ -JtT'OlMfftS: 

fi"e*ffc**0T», 1 6PgH4 0 9 66®^M|gT' 

-f 3 4 ^V>fcfilM«^«^^$:^bti: 
35, m<mx% ayhyzhl. 4, a©Y«| 

[0 0 5 6] *£tG®X$tt a ett. W&Hfri* 

tbxtfvj}-x*-\*m^to\ m<mmtm 20 

IC|»es*i*t(©'WW:<, jKU7yu-M> 
tKU a/1,7 * > ggi *T tol^Stoftyii&ftS 3 t T* t 

t ixmzmmmt bx^timmmmm^tz 
£m^xmmmm®z>z.tffx£z>. 

[0 0 5 7] (£|£©£ffi5) £5®&&Z>KS»kZ>£ft 

as*®***?**, m^mmitmsommm 
tm.x$bz>®x\ mommw&xm^tzmzoK 30 

mm&mmzm*xmti>. *lco — 35 

0 , *LC=3 5° , QlC=2 5 0° , * F 1=18 0° , 
^F2=6 0° , tfp=15° ^10 5° fcU A 
(R) = (RFili(l) + RFili(2))-Anuc- d^O. 
2Am£«fe1\l:3Kbfc#&, Aiilc- dLcS:»3 
■&TS*f=e-KT'J l e^ffl4S:i(gt5^ 0. 6/»m~ 
1. 2Am©«ffl-C% HI»j!)HS<T^fe©MtSiif 

t*s&©b z. timz& y -v d -7* 
yvvt-Fnmmmm+tfzmxztz. zn 40 

[0058] Sfe, A(R)&0. 15,am~0. 3/tm 

ftt*ii:««Sttfe*fe. zfttt. a(r)&o. 15a 

m~0. 3Ami;U *F1-0LC£14 5° ±20° , 
*F2-«FlS:-l 2 0° ±2 0° {CtS3^T% 
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0, M.SS©tJB^Cj:3i§MM8T'£53^;:j: 

%&Mtt$mx'%z>, 

[0059] ^-^£±45° ±20° fcb 

ZtffXZX. mmzM<tz>zttfx*%x^2>. 
-jttW/>a<T§, mmmm>tz.ttfx*2x, m 

Tftt. y-fXh£l£2 2 0° ~2 6 0° tt&ZtX. 

fi-f^ -jti/2 0 opxfx-mbx^m^m 
tmbhzztzmzbtz. 

[0060] tfc, AnLC- dix&O. 8/ttm~l. 1 
/tm^bTy-f^h^S^O 0 -2 60° tbtztZ 
{CH x^-7^-Jtl/2 4 0&TT'»T*t53£ 
&5tfgbfc 0 -g-bT, RFilmW^O. 3*m±0. 1 
Am&SfeU RFilni(2)^0. 7 5 / um±0. 1 am 

mm<tz>zt&x%z>z t-mmxz 

[0 0 6 1] 33T*#IC, AnLC- dLC=0. 860/i 
m, RFilm(D = 0. 310Am. RFil m (2)=0. 7 
6 0 mn. ^LC0=-3 5° , ^>lc=3 5° , Qix=2 
5 0° , ^Fl=18 0° , £F2=7 5° , <^ P =2 5° 

S„ Z<Dt%. A(R) = (RFil i (l) + RFil 1 (2))-A 
"LC dLC=0. 2 10/iim. ^pi~ *LC= 1 4 5° , 
^F2 - *F1 =- 1 0 5° , ^p-^F2 =- 5 0° f&o 

xmxumbfcmmkLx^z, 

[0 0 6 2] l/2 4 05 s a-f-f~Jfc-eCDiEffiStt% 
MfebfeSm, n>h57.h7. 3, fitf>Y#&g|T-<Z) 

&XmttZ><DX\ 1 6P^4 0 9 6fc<&3SW«HIflr?» 

35, mmx\ 3>s^h7. 2, e©Y^i[ 

T'©MIJ^3 0. 7%#?>tlfc 0 
[0 0 6 3] ^fi, JS»?7-f^ 

^U^;i/7jr>S:M^T : feH^&*S:tl53i:^T'g 
53i:£?lfgbfe 0 *^H(D^®T'tt, S»«g 

bxmzmmmt Lx%t&MK.mmm^tz 
t>\ ^<oj|^**uci8ifea4x«%»cD-eiift<, flit 
a. r;i/$^7^$:#^^^bT#t^MSM«ffi* 

[0 0 6 4] (H8g®^ffl6) n6<Dmwma)&at 
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mttwmfmm^Twm-tZo *dco=-3 5 

0 » *LC=3 5° , Qlc=2 5 0° , * F 1=12 5° , 
tf> F 2=8 0° , *p=140° A(R) = (R 

Film(l) + R Film(2))-AnLc- dLC$:0. 1/tm?: 

J E- FT'ft^ltmZWfe-t-ZZ.. 0. 6#m~l. 2/i 

T^^a^sziiTb'-eg-sy-vy-^y^^ 10 
-K©S«a9«a*W*?*^«TfSfc. -mi*, Si: 

[0 0 6 5] *£u A(R)£0. 0 5/tm~0. 15/t 

ClJUi, A(R)£0. 0 5 
fim~0. 15#m£U *F1 _ *LC&9 0° ±20 
° , *F2~*FlS:-4 5° ±2 0° \Z-?2>Z.£X\ fi^ 20 

[0066] *p-*F2^60° ±20° £l/r 

tt£g<D. TQM&mRnmnxmx'&z^-^ - 30 

» WS>?-£ £#T*£S„ 4^H!(Z>ftl3 ®&!&Zffl?ire 
tt. y-fXh#£220° —2 6 0° tf^ZtX. 
=l-^J -&1/20 0#TT»LT%Jjtfffc#tt# 

[0067] AnLC-dLC&O. 8/tm~l. 1 

Atmi:bT^-f^h#$:2 4 0' > ~2 6 0° tUfeilg 
IC{±. ^-^-^1/24 0^TT*»T*#S3i: 
&5tfgL£o -?-LT, RFila(D#0. 6 J ttm±0. 1 40 
/*m?:^§fcU RFilm(2)#0. 5#m±0. 1 nm^ 

[0 0 6 8] ZLZ1T?#(C % Anuc- dLC=0. 9 1 0 n 
RFilni(l) = 0. 560/«m, RFil m (2) = 0. 4 
6 0/im, *LC0=-3 5° , *LC=3 5° , Qi£=2 
5 0° , «F1=12 5° » <^F2=8 0° . *p=140 

<&. Z.(D£^ A(R) = (R F iliD(l) + RFilin(2))-A 
nLC * dLC=0. 110/ttm, *F1~ *LC= 9 0° , <j> 50 
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F2-*Fl = -4 5° , *p-*F2=6 0° Tfe-oT_h|H 
[0 0 6 9] 1/2 4 O^a— T--f-Jfc-e©iEll#ffiS: 

&T^ffc-t£tf>T\ 1 6Pgf|4 0 9 6ftfflgepW5HBT» 

is, iaawtt-r. 3>h^h7. 4, &<DYmm 
[0070] ^mmcmmxit, im&ymj* 

[00 7 1] 7 ) 31 7 0HS&Z>J£ffi<Z)£M 

mttytemmzm^xwffl-t&o *lco=-3 5 

° , *LC=3 5° , Qlc=2 5 0° , * F 1=14 5° , 
*F2=8 5' , 0p=2O° tU A(R) = (R F ii m (l) 
+ RFilm(2))-AnLC- dLC&O. 3 5/tmS:«fct- 
J:-5»CL&38«&, Anix- dLcSr^bS-yrTHIf^-K 
T'^^ffS&M^S^ 0. 6/*m~l. 2vm<Dffi 

mx% immtm< xfm&^tsi»t^m<xim 

«fcSo 

[0072] A(R)£0. 3/im~0. 4/im& 

■TSZlt^^tiST'^feo Zltlli, A(R)&0. 3 Am— 
0. Aumilh. *fi-*lcS:1 1 0° ±20°, * F2 
-*Fl^-6 0° ±2 0° fCtSifc-C, e**&M^© 

[0073] *p-*F2& (±45° -20° ) 

±2 0° , 1r&b*>, 2 5° ±2 0° $fc«-6 5° ± 
2 0° fcLTHS©T?» ^5^f$:«^:(0^iciav^zi 
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t^>Z£^Xtz£^G). ^|g*^«g©«T*S>5 

mOBWX'fc yjZbm 2 2 0° ~2 6 0° fc* 
53£T% xa~r<f-Ifc 1/2 0 0«TT*'B»LT : fc 

[0074] ttz, Aiilc- dijcSO. 8/im~l. 1 
nm£bXVJXYft i k.24Q° -2 6 0° £btz£g 10 
Ctt. xa-x-f-Jtl/24 0#TT*»T*£63i: 

jttmS:S8fcU RFila(2)#0. 7/tmiO. 1/imS: 
mtzbX\^£%. 4$C, *yW&m&<DSMiSS» 

[0 0 7 5] ZZX-mz, AnLC-dijC=0. 9 1 0 n 
m, RFilai(l) = 0. 5 5 0/tm, RFiln(2) = 0. 7 
2 0 /urn, *lco=-3 5° , *LC=3 5° , Qi£=2 
5 0° , ♦Fl=14 5"', 0F2=8 5° , *p=2 0° 

S. ZOfcS, A(R) = (RFili(l) + RFili(2))-A 
niX-dLC=0. 3 6 0/tm, #pi- *LC= 1 1 0° , 
*F2-*Fl = -6 0° , *p-*F2=-6 5" X%-z>X 

[0 0 7 6] 1/2 4 Of^-x-f -StX*<Di£mffi.Z 

m bmm, ayy^xvi. 1 , e© Ymmxo 

&T*t5<Z>T% 1 6PgH4 0 9 Q&<Dmtf*SmX 
SbZ>Z.£$>VmX%tz, £tz, &Jxm&X\ $9-7 

[0 0 7 7] fc& *Hte(^ffiT'H HS&74fr& 

ciBg«s*ia*>®'ett*<, mia. jK'J7uu-m> 

zz-tzmbtz. *&, xmmmxte. mmm 
t bxmmmt bx-samimmzm^z 

H T/l/^-^SrlWaSRfcbT^tAIIKiiaBfi! 40 
[0 0 7 8] (|gj&©J£Ii8) $8©JB6®n^£tt 

tmx*&z,<Dx\ %30)mfammxm^tzm3<Dfx 
mwmim? mmnzzfrn <Dmmm5rs 
maytmim 6ia Hsfejgwtswrrs. 
[0079] 05 (a) \tmmi7^)^imm 
Wz t znmmzmtw&mx&z. 5 0 &m 

$SL7-r;i/Z>, 51ttAS*3fc©m 5 2&M41gB£ 
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(b) ltB^m7-f;i/Aift?:Mv^fci:SL7^;i/i,S 

\mmormmmmi7 j ^h^mum 

[0080] @5 (c) \smm-7j)\skzmm 
tzMi7j)\>m*£ft*%tz£is<mM>m*m® 

mX&Zo 5 6, 5 7, 5 mmM<mzmmn 

tt. ^3©^H©^ffi©»Z)0%T% AnLC- dLc= 
1. 000/ttm, RFilm(l) = 0. 3 50/tm, Rpilm 

° , Qi£=2 5 0° , *F1=12 5° , ^F2= 1 7 0 
° , #p=l 2 5° 
[0 0 8 1] SSOgftO^ffi-Ctt. «®L7^;i/AM3 

2 £ UT, fu£t!cgL7 * /WrfHSSL* <f ;i/A^§ 
*»&»t>T Ogfrfe 5 Og©ti©&, -e©f!®L£g©:l 
^J5©7 ^i*^©JM»*W 5 2W*> 5 5 tf&r&M 
OfcjW0ltt*J:}KJltel/OV5. JUt, 05b©<k 

T, tu^igL7^;i/AI:3«[fflv\ lftH. mmm 

•7^^z4*»*»6aioToisfr&5 0is©*)©*, -e© 

S(gL^S©-^»ffl7 >f ;i/A/\©t^£i6j# 5 6 1& 

■Sidicu Sy2ft(if®L^ ? 7>f;i/A)®f^&il 
ot 1 Oftfrfc 6 0g©%©!:, ^©«(gL#M©-^ 
«S©7-f;i/^ffl^^|6lA^^5 7feJ:Qf5 8ii 
^;-5ie){Ca^r^bfct)©5:M^^fc 0 
[0 0 8 2] 3©J:7lCt5rilT', &@HB|WiS<& 

u. #tt©^»%s^m#ft#tt©^^=fe;©ii 
^zifobb <mmwztf. 2t j i j 4»5^i« 

^Xh©«©«T-*, tSL#g©-^iE©7 w ^ 

A^\®Mf^ifi»^^Tjr4fts*ifinf» y . Wtc 2ft 

Zl^S©7^ ;bA^©*f^|6j^fi3Cfe§^ttH¥fT 

[0083] mmms) mnmmmDgat 
£mx&mx. mngfomrnxm^zmmBL 

[oo8 4] 06 (a) \tttfa<mfm ] azmz>* 

6 (b) \$±mmftmt£mz*7W±mm> 
m>mm.^mtmmx&^ tmsmmx 

tt, AnLc-dLc=0. 910/tnu RFilm(D = 0. 
5 60 Am, RFilm(2) = 0. 4 60/ttm, *lco=- 

3 5° , 0lc=3 5° , Qlc=2 5 0° , * F 1=12 5 
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• , *F2=8 0° , * P =14 0' £LX. Wi*? 1 
A/1* (1) 3 1 bi:lS^?7w;i/A (2) 3 1 a(DZ& 
mQz(l)tQz{2)^tl^n. 0. 0*»&1. 5*T- 

[0 0 8 5] 06 (a) tBG (b) felfcWi. 
^;i/£,3 O^vHWatiKd^-f JUb (2) 3 1 atm 

*i63i:«<*>3^*. raCQz(2)«se>ti. Qz(l)# 

[00 8 6] J:yjB»C*ft8t*-*£, Qz(2)#0. 0~ 
1. 0&»fcl/OV5£fcTf, «ftfla^©iM!:v\R» 

•5-L/T, (ffiZ. Qz(2)#0. 3~0. 7£»fcLT^S 

to ^bT, Qz(l)£bT«, 0. 3-0. 7£$§£b 

[0087] (gm<Dmmi mutm io ammo 

74n/j* 7 1 aHasa^-r/i/A (2) , 71 b\zm 

$■+7 j ( 1 ) , 73 \t±smmms, 74^5 

7 5 a, 7 5bt£SH|pJJi, 7 6fc£gt!l3« 

m. 7 7\m&m> 7 8imm&m&§mM. 7 9&t 

[0088] filfflKS^?«f«0i: bT 
li, m3CDHS60D^t|@ItJT«>^(DT'EI4 5:fl§V\5 o 
_LM3J*tic 7 3 33<fctfTflIg« 7 4 LT^XSS 
«:Mv\ ±{BS^^^7 3±fC, ^j7-7-fMM7 4 
£bTg^3^*-r?"T'f!rs m t®xh^^ijffl 30 

. • mfli 7 6 i: bx-f lyv*}!* • * • **iM rcsfflis 

T«eSfR7 9±lci*. f^>5:3 0 

0 nm?mist=.±\zm*. 2 0 0 nm^Lfetefflll: 

y ag ly-^-x-mmmK^ma^hxtaM^MRsm 

[0 0 8 9] 6&&Xf&mix$iWM7 8±{C 

li, /KU-^^ K<Z)N-^^-;i/-2-tro«J^V >0 5w 
t wju 2o.otra£ftb£©-£, ffi£©y 

>^Cj:-5@Bt^!£ffl$:«o3i:T*Kl«lM7 5 a, 7 5 
b&Jgjftbfc. -£bT, J:«2WI3S87 3_h©ffiaaiKC 

\^fm<jym>ii^ ^77^-&i. owt b t 

i»fctti/-;i«£WJb, T{Bia«7 9±tcttm^ 
©fitful tf-X£ 2 0 0 {@/ m m2<Dfn^T« U 
±«!BSW»K7 3 £TW*&7 9 fcE^KKr 

1 5 0T;T~>-;i/«S:ig-ftbfcit A nL c=0. 13 

b£#t JRflili)WCJ:*;«Htbfc. . 50 
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[0 0 9 0] Z.oLTBf&ZfttcM&t)l<D±imm& 
«7 3©_LtC, H^^^l/A (1) 7 1btS»?7 
>r;bA (2) 7 l a £bTtfU h£Sl*@$ili# 

(CT^^l/T (AG) W&jgbfcfc©*, ®fl5^tcD 

[0 0 9 1] *^i«T'lt AnLC- dLC=0. 9 
10/tm, RFilm(D = 0. 5 60<tm, RFilm(2) = 
0. 4 60#m, 0LCO=-3 5° , *LC=3 5° , £2 
LC=2 5 0° , *pi=l 2 5° , *F2=8 0° , <p P = 
14 0° fcUfc. ffcSL^;i>Z»T*&&<, i£$&K*f*>f 

[0 0 9 2] IE®#-I4»£lh5i:. 3>h5Xh7. 

o, &<DYmm<DKMmi s. 8%#»&*ifc. * 
5xh7. i, a©Y-(iia«n»© J Es«82 9. 8%#» 

[0 0 9 3] fcfc, #§Q&0«3lT*fcfc, i£$Ga§«f#>f:7° 
©5&«&afSfg£ bT, YAGl/- !f-TIwjiQS:o{-tfe 

[0 0 9 4] (^fgCD^ffil 1) K8&3&1 l<Z>|gj£© 
^®<DM*M^^^IStdSBIT'&So 8 0ti4Bfe 
;i/Z^ 8 1 alij^?-7-f -n/A (2) . 8 1 bi^Ar 
tt7J)l& (1) , 8 3}±±ffi!Wm 8 4«A-7 
8 5 a, 8 5bttH2|nIJi, 8 6Wjgf9!« 
m. 8 7Wai, 8 8l±M^«i» 8 9ttTffiO®W^ 
tie. 9 0a*aftR««S:aVf. 
[0 0 9 5] R*llE^^*^-?©^^figiat LT 

±MSW»R8 3 *trr«»BI6S8 4 i: lt^7X 

84 £ LTWmm* 4 7°T~m. *& *©X h 9>f ^12 

7-7>fMM84 fcJ:OfTflB»MR8 9©±{C, ^ 
W9M 8 6 J:^* 8 8 £ bT-f > 9 A • « • *^r*>f 

[0 0 9 6] j3BB«fi8 6feJ:tf8 8±Cli. jKU>U 
F©N 2 - a U i>V ^© 5 w t 

IU 2 0 OICTfSHtbfe©^ MSO^W * h^&Hl 

BflfilWBl&fT-i 3 ilT-iBlRjM 8 5 a, 8 5b fcTKtftl/ 
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5 0°CX'i/-)lW%ZffitLtz& AnLC=0. 13© 

&«. **Wl3Wc*y*fl:U&. 
[0 0 9 7] UT3K«S*lfe»*t/W!>±«B»JBI 
«83©±lC, m*74n/& (1) 8 1bfcfiE8*7 
(2) 81afcbT#y*-#*-h««ffl|# 



iCTi^W (AG) «fflfcjlLfeti©S, rftftM® 

[0 0 9 8] *l/t, T«J««8 9©TlCt±. 8ft 
Si«9 0^bTlS©fiS«!GEiiHSS:ISfibfc„ #») 
T^fTil AnLC-dLC=0. 9 10/tm, RFilmCD 
= 0. 5 6 0/tm, RFilm(2) = 0. 4 60/tim, * 
LC0=-3 5° , *lc=3 5° , Q[£=2 5 0° , * F 1 
= 125° , ^F2=80° , * P =140° tbfz. 

[0099] z<D^K±rm^mm • mm 

EH* is. o%mt>titz a 

[oioo] tfc. rj:©^t% •hv-vjmmz 

4 Sft^feEieaWMt^fefaiLfeti*, IE® 
Wtc, n>N5xK6. 9, e©Y#m»T-©H!» 
2 8. 2 *£. i£StffiW*9 0 £T«1 

TOStg8 9©T»C«Bt*IB8C ^{OKj«rggftf 

t. raca!«iSA*i*ifcT?, «©a*f^©iii?ji. 

[0 1 o l] fcfc *^SS©^^T'H jfflRKItttel/ 
[0 10 2] 

n^mFk^s^s** ±wj: 
y, tofe?-***. ottafettUktKBMSftiy 
*sa»?7-f^i». i«*b<ttiass[j:y&*«a 

i> kbi, bri. ^®siif^>f7°©^®Hi*mfe 
£fc tv^m ±iiiy> «t7-r^ 

lft*U<l«8B«t*y&«IJSL7-f^ Oft* felt 
1 fe=& U < J: y Y Jl/A, swa 
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£t*£i:K:J:y, «SL7^l/AT% m^fe#ttAVj^ 
<&y, *o^«BtS:(i£<jlW>Sii:« t T**Tii!S< 
tSZtafaSS. Sfe, t!(gL7-f;i/A?:fc a H t;WCj£ 

[0 10 3] ±i(Sti:LT^c^7-7^;^i:^ 
©±tc^»m$*i^©±tcS2lHllj!)^Stvfe 

4i*©±CB!lfti3^anfe36RS:fflkv. -&©-#© 
10 a«S:»Wl^^Sj:^{cMlRJS*, *©-&© 

±ia«^ v ?7^;i/A©^iitc|Hfi$iife^7 

-f;i/A£fr££y, ±fB*v-r-fy#?fcg©y^;*h£ 
g£2 2 0° -2 6 0° i:U ±K*Vr<f y 
^@#fAnLCi:?gaiJ¥dLC©^AnLC- dLC&O. 6 
~1. 2/tmilU JJE 2 #©if£^7^;VA 

/wciSHlM>i, 2£#^#ttfc£g©#7-ni/A© 
®ft©MfM£$:n x U) (i=l,2) WfSfr*£ny(i) 
20 (i=l,2) 7-f ;Ui># & dFilm(i) (i=l,2) £ Ltzt%<7)7 
-f;bA©L/^t-T : -^3>RFiliD(i)= (n x (i)-n 
y(0) * dFil 1 (i)(i=l,2)fefflHTSiia*l&lBtaff|| 
A(R) = (R F il m (l) + RFilm(2))-Ani J c ■ dLC#- 

0. Um 0. 2/tm£ji£l/Cfcy> S&fctt. 

±«BSR«»»&BT, fe B B ©^Xh£|6j£lE£l/0!K 

^©£ftt&bt3Mm®PP©£fi£*Fl> ±f» 
30 fcJffifr*ffl#|*F8:#F& ±iI®3l67-<;UA©lKiR«|*[nI 

=&*pi:Lfci:^{c, ♦n-*ujV9 0" ±2 0° 

fcU *F2-*F1#4 5" ±2 0° SJifcU #p-# 
F2#-4 5" ±2 0° Si£LT^5«, R 
FilmCD^O. 3/im±0. l(im»U RFili(2) 
3^0. 5Aim±0. l/iinS:lfeLTV^iiSt5I 

mmmm*m&z.ttfx'iiz>„ 

[ 0 1 0 4 ] 4 fe. ^ vf -f v *mi©y-f X h^S?: 
40 2 2 0° ~2 6 0° ilU Ann:- dLcS:0. 6~1. 
2#mi:U A(R)^0. 4^m~0. 5 timZMtzL 
Tfey, S&lCtt. *Fi— *LC38«7 0" ±20° Sr^fe 
U ^FZ-^Fl^SO 0 ±2 0° mtzU 0p-*F2 
A^-2 0° ±2 0° af-ltt^K Rpiiu 
(D^O. 7 5/tm±0. l/imSrSfeU RFilm(2)^ 
0. 6/jm+O. 1 fimmtzlX^Z>mf&Zi:&Z.£ 
T% ^{CSW^ffiV^fe^^S^fecktJfSlif?© 

iffv^ftftaa^ftffT, n>i>5xh©i«^Hiif§? 

50 [0 10 5] *Vf-f virjfiiffly-f^ 
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2 2 0° ~2 6 0° fcU AnLC- di£&0. 6-1. 
2/imth. A(R)#0. 15/tim~0. 3*tm&ii}£: 
LTfey. StfCte, ^»F1-*LC^14 5° ±2 0° £ 
?®£U *F2-*F1#-1 2 0° ±2 0° £#§£U * 
p-*F2#±4 5° ±2 0° «»fcLTHS*J*. # 
(C, RFil m (l)^0. 3/tm±0. UmllfeU R 
Film(2)^0. 7 5 / tim±0. 1 fimZmtcLXi/^Zffi 
&C1t£Z>ZtX\ 

[0 10 6] ytmg&y^X h#^£ 

220° ~2 6 0° tU AnLc-dLC&O. 6~1. 

A(R)#0. 0 5/im~0. 15Atm£ii 
£l/T£U, S^fCti, «^Fl-*LC* K 9 0 o +20" 5: 
mt=.U *F2-*Fl^-4 5° ±2 0° &?®fcU *p 
-*F2#6 0° ±2 0° SrUfclyTV^Kftfc #fC, R 
Film (D^O. 6jttm±0. l/im&jifcU RFilm(2) 
#0. 5/im+O. 1 /tm$:?ifcUT^S^$:i:Sz: 

©iff V MlSg^&ft £#T, 3 > h 5 * h ©iffV \E# 

[0 10 7] ??ffi&<Z>y>f :* h#^S: 

2 2 0° -2 6 0° £U AnLC <1lc£0. 6~1. 
2#m£U A(R)#0. 3/ttm~0. 4Mm&ii;feL 
T£l>, S&Kfi. *F1-*LC^110° ±2 0° Zffi 
£U *F2-*Fl#-6 0" ±2 0° feftfeU *pt 
*F23& K (±4 5° -20') ±20° &»fcl/tVV5* 
4$(C, RFil m (l)^0. 5/tm±0. 1 Min&iUfe 
^ RFilm(2)#0. 7/jm±0. 1 /tmSrjifcLTV* 

[0 10 8] JBLhCOflWtT, #(C, *V?V y^f&H© 
y-f*h:ftg#2 4 0° -2 6 0° £$|fcU A nL C • 
dLc^O. 8~1. 1 /im%ffit~LX^2>£. «fc*j, M. 

w mL\z&wz>wtt7j}\>ix}ihx\$, mz. #v 

[0 10 9] ttz, JV&ZW^IrtMZ&^m 
2i:#^#tt£t£ > #7>r;i/A®{ciiii:^ 

I6j©jatf^n z (i) (i=l,2) &MV^^3^SZ^[Q Z 
(i) = ( n x (i) - n z (i)) /( n x (i) - n y (i) ) \ZMLX, Q 
z(2)#0. 0~1. OZmfrLX^Z>Z£X% m#flc# 

[0 110] -?-LT, Qz(2)#0. 3—0. 7$: 

?SfcLT^£^£#Mlj;L<, JgtCli. Qz(l)#0. 3 
~0. 7&«feLTV^i'fc*«*UV\ WgLyj/l/b, 
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[0 111] -tOfSL^-f^Afcl/rtt. 
&ZffiM?t>l(DmiZ 1 ft* L < teMfctfcDfSL? -f 

10 ^0DiCgL7Y;i/Ai:L 

[oii2] -eLT, ^o»fta»Lfc#«aL7^;i/ 
®^®i^^fRi*\ •f'<xm&z>j3mx*&ti& 

#(C, 2«t=fe ) L<{i3ttt.L<l±4«CaMUfcltf*fcSL 
[0 113] miy J ;i/ASrMV^Wi^T*(±. £M£ 

30 ^fisitcr;i/^ -v&tt-imzffiimmt Lx&mm 

[oii4] mz, Tmmz<z>Kwizm?tz> 
tmMMmtm^^)wrmz^MM^^Lx^n^ 

40 [0®offi#^SiW] 

[Hi] m l ®^5g(Z>^co>5*fM!«i^«^ig^^® 
SI 

[02] m 2 (Dmm<Dmn(Djmmmg,mm*(D%fm 
m 

[03] ^ 3 9 co^S6©^©S*fMMII*^^ 

[04 ] s 3 ~m 1 1 ©ii^^m©^*®!^^^ 



[05] (a) tff*m7-f^Al«[&«fre>Mfc4:S 

50 ©ScgL^-iea^^'tSfct® 



(16) 
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(b) mffi£Lyj)\<kimm^mL-?jfrL>M*. 

(c) mmLyjfrkzm^tzmkyjfrbM* 

[06] (a) ttmffiWtKMt&XTWEfm 

(b) ±isftm%mtizMtz*7n&fflssmc>!m 
as® 

[08] m \(Dmmm<Dmmmm»froM 



30 



15b Wm 



K.BB 



10 
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16-iSigtt«l 

%m~y4frWk 1 7 Mil 

-tUSHjUK 1 9 - Tfllttt 




[03] 



[H4] 
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mi) 



71b 



70 
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[H8] 



